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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light-emitting element, which 
uses a nitride semiconductor substrate consisting of a nitride 
semiconductor film having a good cry sta liability and is formed with an 
e ectrode on its rear surface, and to provide a nitride semiconductor 
element such as a light-receiving element. 

SOLUTION: A nitride semiconductor substrate is obtained by growing a 
nitride semiconductor film in a film thickness of 100 urn or thicker on a 
substrate consisting of a material different from the nitride semiconductor 
film, and by removing the obtained substrate from the nitride 
semiconductor film. The surface of the semiconductor substrate is grown 
into a surface polished until the difference between the recesses and 
projections of the surface of the semiconductor substrate is reduced to 
±1 urn or smaller. The irregularity of the surface is prefered to be ±0 5 ii 
m or smaller. The semiconductor substrate is doped with n-type 
impurities. 
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[^WiSjKcftB] 

©±k. g*b4&¥8f#£i o o nm&,±.<Dmm-ei$&-$- 

fc H <h £#IS t T -B g{b«5¥3¥#Si 
[W#JJi2] m8B*ffi©0fli!bli**±O. 5«mfclTT 

10 

©gfb$!5¥3?#3i^. 
[§9*314] fltrl2n^»fi«b(iS i . Ge, Sn. S 

< <h *> 1 -r>T&<5 C £ 

tF. .20 

iffixm 6 ] 99ies^«i#*«:s««. 2 ®imm,mz 
<t * x^d 3 #«T-e** c: 

£ ftWfctrsil*!! l 75M 5 fciH«©^<(b*^3S#3? 
L ED^CDi±IT*5plG a NSlCN i tAui 30 

d & 5 ams*^tfc c t *<®m ii r %m*m 7 tcE« 

(if #319] ji&fELEDsfmi. gSLLKS 1 h*-^ 
OnSGaNi, -^©ilagte^ 7 KJI. SttJl; 
-^©±(rpl!SIS^^^-v HI. Mg F-/©piGa 

LDsg^ttU Ty^-»ttT7»t)T. U ? S?**1B«CN i <h 40 
Au < t0ft5ptSSXl-7'f/ttlcfU TitAl 
•fc0ft-&n®«£S«©g®©8 0 %£4±©ffi®lC#-r 

[Refill] WELD Jim*. Sffi±tr/\'-v7r 
SSttSS^. 50 
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[^©PSBftittW] 
[0 0 0 1 ] 

[ggi±cDf'jffl#if] * , %m\*%.\ } cm^w (i n,A 

l Y Ga,. x . y N. O^X, O^Y. X+Y^ 1 ) «fc 
SwSig^ffii. ^<bfe¥«#S«*ffl^fcl87t^'f^- 
— H (LED) , U— !f^-r*— K (LD) ^©SS^S? 

[0 0 0 2] 

^©j&BSi±*¥^#£te^&£b;fcSt£«:/!i^£><i:¥ 

[0 0 0 3] gft«l¥^tfefI#t5GaN 

[0 0 0 4] GaNM^ltajSftUt, «*tf 
ftm¥-7-2 0 2 2 6 5#£t$8* 4$l*§¥7- 1 6 5 4 9 

Z n OA>^ ^ rSC0iSStt^< , 7 r mv>± 

[0 0 0 5] 

[0 0 0 6] 
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fSttiln^a^xN (OSX^O. 3)«fc0 
^^A777l^S^tm ^ftft¥«#£l 0 0 

te»«fra- sk^lth vyr-ir (a 120 

3) gKliXt:^ (MgAl 2 0 4 ) ejHlr>£C&*« 

ft*F — (/>K — ^) GaN*\ SL<(in 
SPF*fift£l x 1 Oi9/cm3J^T<^$5ST^tTGaN* 

l««*lcK»©fc»»tR**EoT»IR©fffbft*»** 

[0 0 0 7] *9SW"P«a^ft¥*#»«<OJ«*ffi3&V> 
-fF7^H»a«*S (HVPE) Tr»«Ct«»t<!: 
T^> 0 HVPEftilt tf'J^i*. TVVS^A. <> 

£€S«£i*T* 3JS7C*(Otttftft. ^ftft* 3"}ftft 

&ft# U^A£7>^~7££:& 20 
«a'li:TGaN*f»S*tt^ D &< ffl^n 

ricS£i**#nc, *(oftftft*w<*Ji©j««ia*«fcot> 
[0009] *«w<0S«<o«85te. jss^nfcfift* 

(Full Width at Half Maximum J^T, #tc¥ 30 

««**5#«fc0fc*fr^<h. »kft*»**fi<z)±tcjsE 

(C, *%^(DSfi(^fiS«, *ft«¥*<* 

[ooi o] ^RWoa^ft^aw^s^oKis^ffitt, 

Sft «¥»flc^ 0 35: S*tE<0±t, *£X*£ 40 
T«I$t5Sfk»¥«*©«fiSSJ: 15 filf 0 . 3 
MmKT0W»**-rs I n x Ga !_ X N (O^X^ 
0. 3) <fcf3tt-5/ , ?777i^filtS^ *G>±K:SMfc 
ft¥Wtt& 10 0 umJ^±OKPTffiS:S$i±^^ 1 ^1 
Sch, SlWIia, TOE*«€:l**T*c:fcK:J:oT 

aftft¥«#stE*fp«"r*JB2«)ia^. sii2cox*i 

*ffi<OPflOS^± 1 Mm£JlTt«:S*Ta?ft*¥* 
M£$ffifit^3 0Ii<h. S3(DIM, £ftft 
¥*flc»«fl!)W*fflffcMfclcaftft¥**«riS*S1ir* 
S£4G9X^££{l*a£££^a<hT£o . 50 
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[0011] £6fC, ^lOIgligtt^^HV 

PEsref£fis-e\ mefli4oxaaa!ft4ii¥4»«««- 

ttl^R^ffifiESffi (MOVPE) Tj£g£i±£c<h£$$ 
Wit?*. MOVPEffi«hfd:3jK7C3ft^«^JBft-&ft 
7>^r.7, t K 9 5Se5r* 

[0012] fflftft¥«#*>SJdE*S«±K:L ED?Sf 
£*TU KLED5RT«S±H^pffiGaNHtCN i <£ 

^ 0 ffiELEDSTFte, SS±tCS i K-^nSGa 
NI> t<D±\ZS i K-^nBA 1 0m 2 Ga 0 8 

-^CDpIAl 0i 2 Ga 0 , 8 NiMgK-^pI 
GaNri^JE&^iSteT^y KB, Mg K — ^"OpIG 
aN<DmT?1&tii2tl2>Zii&&WLt'tZ>&iJftm 1 KE« 

<DSftft¥»#SH% 

[0 0 13] SKftft*W#^efiES»t6Ji»CL D*^§ 

ICN i tAucfc0/4«pta^h7<^ttfc:f T 
i tA 1 J:9fc:<5nmS£^*EcDmM<E>8 0%£LL(Z>® 
SHc*T4Ht*W«i:-r-5aftft*»** : ?. MEL 

^y^B&JtS. n«*7*KJi> n«93fc#<FJB, Stt 
6. ^t7^I> pftBfctf-fFH, P(SU^^^ KS> p 

»*«3kiE«o«ftft*»<*3i5^. tte»b«¥«# 
«i o o MinalJbowiiswracitftWwt-rsii* 

31 1 KE*<oSftft¥i*#*^. 
[0014] 

Kn^itcM] **9i©aft«¥***«<o«jaE 

^ftlC^T, 0*<5«EO±lcaftft*» 
*Srfig^$^:S(c^, /WH^FafflSftS CHVP 
E) , fS^MgffiSSfe (MOVPE) , fl^iRSWB 
BEfift- (M B E) »(D»ffijSfi«sa«**ai, 1 0 0 Mm 

/BV>£o MOVPE, MBES$l^TfefiH^, 10 
0/im^±^ift«S$«Cfil 0l$fBm±<£>S&$ 

[0 0 15] gftft¥»#£«<^a6#ttK43^TfiSI 
ft^tfl 1 mmH±©SiaS^±f:gftft¥*#$ 
jSS£-tt£>C:<hT£>5,> SSft«¥**«ii#8 0 Ot:^ 
Jt, KL<lil 0 0 0TOi«TM?W. £ 
©«fc5^KfiTaftft¥*tf^*Slt*i:, fiE**»C 

iii«d<Eotu*5. &-Dfzmmm&(D±.\z 1 oo 

ixmJ^±coiPJR-eSftft¥*#$:fiKfi$1J:^ t, 

v^ftft^aWffftritia-frSiifc^Tsairi. L**Lfc 
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jp£telmm£U:, #£b<tel. 2mmJ^±. 2 bH 
#£b<l£l. 5mm^±©aS^^§o lISiUT 

Ir^^^IibK 3 mm J: DfcJP^£, m*Trg1££ 

^hT^;k ZnO, GaAs. Si, GaP, Si 

c^a*#tf en***, ^sict)^^^^^, -^^t-t 10 

<OJilCj$:g£i**gfc#)¥«fmi 0 0/imK±T, -e 

5 0/imH±, $ f> b < « 2 0 0 m m^±00f 

Tj&:g£ii:£>. JbfSto^T^ 5 0 0 MmJ^T^M^ b 
IK 5 0 0 /zmWr^^tS^MM®*^ CM 

[o o i 63 s&fc, &m&fc<D±\z$ifc®!¥mftm& 20 

T? 0 . 3 MniHT©i8i$tt5Ay7 7lSlSfi^t 

ItltttmtfGaN, AlGaN, A1N, InG 
aN^^I$t5^ ^KttGaN, A 1 jfififcY 
#0. 5 J£A~F<£>A 1 Y G a j_ Y N> S I n fifiKX^ 0. - 
3&T<Dl n x G a w N*S£«$-&*21t3Wa*U^. 

30 

[0 0 17] iw»«©±c**s*<5afl:«i*#*- 

tt, ;>KW©GaN, «l/<ttna^«»*ixi 
OW/ctfaT©ieH"C 4 &^GaN*J5SftS-&*i:. « 

ttJMUER'i X I 0-w/cm3^jB^.St«att^*<»: 

<ft*U *fcBiti:j7y?*AD*f<fta. fl" 

■*»TJ4, H£*>S<D*«*£bTS i , 0»0nl^ 

^Sfb*¥##a«a*ff§rc#*. — mov pes 

WA«Si, Ge. Sn, S**4l*If 
[0 0 18] S&IC, 4ft**»#©X»ay*>^* 
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«(&SfiibTm>SC£a*T€ra. 
[0 0 19] **W©ai*R«)«ifl*ftT»4» 

££**a*b<r>. 8fIi:l^t : E>K> S i C^<2?& 

*«fc^*-^ft#A*TH*WK:»?K W*fclt«b 
[0 0 2 0] -75, *^^O^«l^*^C0ffifig* 

[0 0 2 1 ] *SS^<©3R^<D»ifi75ffiCO^ 1 ©I 

8«W, SiM^±i:S{b«ifi*^i 00//m 
■«_LjaMS-e-*lCtt, HVPE, MOVPE, MBE^ 
3&t**d*. ff^KttHVPE/MOVP.E'SffiK * 
t)ffSL<ttHVPESTaKt5. HVPEteW 

IW^KIIMOVPEM^S. MOVPE 
tt»ft«l¥##flS>KJ»ft«lflU J ^'r<, A 1 G 

\Z. HVPE36rKUt^T^7y^3fli«XOK:<<T#*. 
$e»i:HVPE^Ij:A 1 ©SftftttHVPEKlfcfi 

a6, JBl©xa©*fls*¥»#»*ttA 1 ****:^'G 
aNJ:D»:45»«tfP«-r«;:2:3ftt*t)a*b^. 
[0 0 2 2] S&lc, *3»M©»jfi*»lc:^ViT, »* 

Itt^.o «a*«©-hJcjB8«$ii-T»*/ty 
!7rJittW«£«fcoTl**U Ay77l^SlfcS 

d<D3Mt*Ste* ^a£>S£ l <&X8fc:*tvrftfctt¥8W** 

»a*«^ifiii«Kj«fts-frfc«o«fls4ii¥w#o 
tsAtttt* »a»«fcav>k:««a*fc*<b«s¥##J: 

tcDfztb, *aS«£»*bfcflO0>#<Ba<btt¥ 
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[0 0 2 3] 

SrRWr*. 
BMS0J1] (HVPE) 

3J#— hiRB-T*. SSK:535#— h*6(Hn*:tt« 

-f ratE^RB-r*. sjfc*8rt<&Ga*:*jwc 10 

*iEL;fcfflRk:tt/NPy>i!fX«««*«RW6n, ad 

■KlttN«««*3^R»tSnT^*. 
[0 0 2 4] ;\uV>U7, ( g& OSHR** 'J7^i:i 
HCl^Mxmt^ £<0BSGa,**;K0 
#- htt9 0 OrtCilDg&U *7 7-f7SS«tt5 1 0 
ICfcjJllJI&bT**. fit, HCl^XtGa^S^ 
tTGaCl,*4«*^ *77-f 7at«««C*jEL 

7#*££lC#ySU -y-^T<T*tRJi^GaNJ:.Ott20 

[0 0 2 5] Ay77i**& *77-f7i««lO« 
S*L 0 5 0tl:±#St, fiKfMO. 5am/»T 
1 0 IttlHlJ&ftefTfr*. H$3 0 0 Mm(DG aN«U 

[0 0 2 6] jftftR. !>i-ASR)S«SA^80lil 
U ^^(CGaN^x- A£GaN<0$*#JEK±fCinffi 
LfcfeBB«g+-C, 1100t:T5^7r-iJ>^t 
5. d<^J:3tC. GaNO»*ffi£A-ttCjpffiUfcSai*30 

< 75: o TlSfiSd^A < & * tc & S . 

[0027] 7— — y>^«, /n«w»s«k» 

^77^>^U .*77<7lSt^77l*l»*T 

«1>T, S 6 ICidH^-f t > KSWSI^l 
#'J>->^LT, f$2 9 5um(DGaNSS^. 
[0 0 2 8] ^±<Dcfc3tc:LT#enfeS<fc«r¥*^S 

<DGOCi^Sl^U^:iC^. ±0. 5 /imR^T$)^fco 40 

^nt^^Ct^lfc. &43il<OGaN*StC«^F 
*E*tbTS i **5X 1 Oi7/cm3£tT, OdUxiO 
w/cB3KT$*nT^*«Ci^S IMSICiOflWb 

[0029] mmmz] (movpe) 

M¥4- 1 6 4 89 5^«, ^2il^tMOVP 
Egl^^, iSSl. Omm, 2 -f >^(f> <Oit7 7-f 50 
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7 (CB) S«£* :oM(5Ki{:*Srtl:t'7hU 
ffi<z>iag£ i o 5 ox:£T±fl£-t*\ y — -> 

t o o 3 o ] m>x* ias* 510 t; £-ew . y 

7*^13**. I^I:7>^-7<hTMG (hU^ 

771^2 0 0t>^ hD-AOlJSTSS$t-6. 

[0 0 3 1 ] 1 0 5 0*C*T±#$-fr, JS 

JfttfXtcTMG, 7> : E-7£/f!^, J*S5IS 0 . 1m 
m/»T, 2 4(^MJ«S$^ RJP 1 4 4 m m CO / > K 
-yGaNI^^t^o 

[0 0 3 2] MS, •Jx-ASR«*S^S»DHi 
U m&mi tmmzLT. GaN^x-/\^GaNO 
»«J^±t3iDJSLfeffiH§S+.T, 1 10 0"CT5»B 
7--y>^bfe«, *77^7«S«*5yh:>y, 
7j?'Jy>^LT> 14O/im0GaNSffi^#5o 

315, ±0. 5Mm^T*ofc a ^6tC^^M^^X 
SID y *>y*— ;/<D¥fiS4§£ffl£*r* <h43cJ;-e 2 #T 
eM^^^GaNSS^He»nT^C(!:WJ 

[0 0 3 3] [Jt«M 1 ] ^JSWI 1 tC^HT, /P£ 9 0 
0/£inW7 7-f7ifi$fflt^ftH ^»tlTGa 
NS«fiS*fctC5, ffl«OGaNiM»D74 
> ^ * <B¥««ai 8 #T$> 0 . 1 \Z ttet b 

T, G a Nifi©e*ttm±*^T^5 u i^JW 
Lfco 8 0 0 jum^fe^l^^lcS^m 

[0 0 3 4] KTOjliesOTtt**^©*^^^^^ 

trwt*. 

BfeK0H3] ^WJlTt#WcGaNS^^^?4 
- 1 6 4 8 9 ^2§IOTtMOVP Egf$ 

fflu", £©gR<0Effi*Srttciiy h U 10 5 OXZlz 
T, S i £ 1 x 1 0 i9/cm3K— ^cn^G a.NJf£ 
5 umco^li-r^^-^^o &*3> n ^G a N <7)J5£g® 

[0 0 3 5] #1;:. n g|G a Nc^JLJC, Si^ixio 

/>H-7'©GaN<tOJ5:SS2<D@$:2 0t>^h 
□ -A(DKJp-CJ**£-fr. «M»0. 4MinOjB«^«fc 

[0 0 3 6 ] #tC8 0 Ot^ I.n a4 G a a6 N«fcDfc 
[0 0 3 7] #1;:, f£tt/l<Z>±t;:Mg£ 1 X 1 0 20/cm 
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3K-yifcp$IA] a2 Ga a8 N«i;0/ t j:^Sl^I : & . 
2 0 h D-A©BSTlSfiS^ 8WMg$ 

1 x 1 0i9/cm3H-yUfep^GaNJ;O^^^2<7) 
»£2 0*>^* hD-i*©KffTJfcftSl*\ iSgJBI/P 

[0 0 3 8] $:\ZZ.<Dpm? ; 7y Fp5C0±{CMgSr 1 
x 1 O20/cm3 F-/lfcpSGaNI$:0. 5 n.m<D 

[0 0 3 9] jg**7«, »flffta«*TTIf* 3 
SSlSHm*, £x-^ftfiJS«BrttC*SV>T, 7 0 0 

[0 0 4 0] 7-— U>y«, &x-/>*R««»*6 
ttDttJU S±i©pSGaNi^Ni tAut*^ 

SRWfcft, 3 5 0 tfmftOfy^ibTL ED* 
T^b/c^iT^, I f 2 0mAICi5^T5 2 Onm^i 
fefg^^b, Vf»3; 2 V. ffi^te8mW*>&o 

[0 04 1] [tbtfcffl2] jHOK«lT»SnfcGaN* 

»«3 traa^bTLE D-s^ffabfct 2i^5. v rat; 

< I f 2 OmAt^^T, Vf 3. 2VT$>o^, ffi 
* a* 3 m WT b ft * o fc . £ n «»« M fi «SM b 

[0 0 42] BM6M4] Hltt*«S«4fcJ:t)»&n 

[0 0 4 3] HJSWlT#6nfeGaNS«2 1 4$ 
I8¥4- 1 6 4 8 9 5*W£«, S20^tMOVPE 

bfc«, **«r*bfcj&*&. 1 0 5 0*C^ 

T±#21*> StRO^'J-^ySfTS. 40 
[0 0 4 4] «^T, ilg£5 1 or^TTtf, U 

Sfi2 l±CGaNi:0^^y77i2 2^200 

|JA 1 N, GaN, AlGaN, InGaN#9 0 0 

[0 0 4 5] (nfiijn>^ Mf2 3) Zb77l2 2 

TMGtD^lt£>T, Mg£ 1 0 5 0T:3;"e±# 50 
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£i*So 1 0 5 OTCfctt^fcS* TMA<>:7>^~7> 
isy>137s*m^. S i *1 x 1-0 19/cmSH — yUfc 
niGaNctD^ni3>^^ HJg 4 m m<D$IJPTJ5£ 

[0 0 4 6] <*5y*HFJfcJB2 4) ^K, 8 0 

Ot^CbT, I^CTMG, TMI (MJ^^-f 

U, S i$5Xl Oi8/cra3K-yUcI n ai Ga a9 
NctDtt«^7!y^BSJl:Ji2 4S 5 0 Q*>#7, hD- 
A©Kff*rdc*S-a--5. C©^7^/^l»Ji:i2 4«I n 
■*^trnfflODffifbtt¥*f*, »*U<ttI nG aNTfiK 
g^^CtCctO, A 1 t^tJaflS^WfleJB^fc^ 

y^teikJBttl 0 0>>^ hP— AK±, 0.. 5tftn 

JKT«)iiaff"cacfia-e:<5c:i:*«»*b^. 1 0 o*y# 
xftmv\z<<. 0. 5Mm«fc9fcjp^£, ieae#a* 

[0 0 4 7] (n«b7yh'I2 5) 1 0 

soricbT, HC^tfXtCTMA (h U*^;U7;U==~ 
02±) s TUG. NH 3 , S i H 4 £jB^ Si^lXl 
0 w/cm3K— ^IfcnlA l a2 Ga aj} Ni D^S 
1J1&2 0^">^X hri— AOjRJPTJGfcftSii:, 
->^>#X> TMA£lt£>, />K-^GaNct^^: 

tbTilI + S2I + Sll + i2I+' • • 

•t5fc«* : PJi««*i>. ^n-rnjuiji&i 0 on, 
^2iHooi^icsib, mmmo. 4 Mm^i 

»f,t0^nl^^y F»2 5$^J*t5. 

b<«7 0^->^7, hn— AJKAT> IM^l<«4 0 

#£f8« bfcjS»^Jitt. ^<Z>i£-Jia*#tett#KJP^ 

•T€r«fc«)U— if* 1 ?©. nS!a-fb«**#jifl«&tfp 
S!afbtt¥«#JiW<B4>&< t1>— ^BflWc^jBS-rs 

Ji <h LT^t^ICMta £ t>a* bu. 

[0 0 4 8] (nfi!l3t^KI2 6) RUT, 1050 
rTS i^5Xl 0i8/cm3F— ^UcniGaNJ;D 
3teSn«5t^-< FJB2 6*0. 1 /*m<Z>BIJPT 
5. H<DnffiBt#*< KB 2 6*tt» ffifl:Jl<03fc;tf -f K*t 
ITfffflb, GaN, InGaN^I^t^^t^S 
£b<, M10 0^>^hO-A-5//m, 
ff*b<tt*2 0 0^">^^ hci— A— 1 Mm(E>BIJ¥Tf£ 
fi$t5C^atUi. ^^^Hi2 6t) 

a»?il:T5^i:^T$5. n<Bd3t;tf-f KB15, n 
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7 y Hi 1 4 SiB*? ■ l:t Mfe^mzm 

te, *l©JBXrX*2O«<0^a<tfe— ^klnffl^FIS 

[0 0 4 9] (Sf4JI 2 7) ICTMG. 
TM I , 7>^7, V7>^^titgttll6^ 

£"TS i$8Xl OW/cm3-CK— I n a2 Ga 
a8 Ncfc0ft«#F»*2 5^">^ hD-A^ift 10 
fiES^-tt-S. *CTM I (a^;l/it£^b2i*£<^T|i| 
-1ST, Si$8xiOi«/cin3K-^LfcIn a0l 
Ga a95 Nct 0&*©MjI£5 Ort^A ho-AOi 

xwmm. (mqw) <ojsitji2 7.*j«*s-e-*. s«eb 

FJf O :/x*;M^-at/jN£ t*F*g/f £ 

CO 0 5 0] (^^^^2 8) Ig^l 0 5 0. 

TClCJitf, TMG, TMA> 7> : E-7, Cp 2 Mg 

2 7 <]; 0 fe/\*> t 7 yx^M-d^t < , Mg£ 
ixi 0 20/cm3H— ^LfepSA 1 a ,G a ag N<i: 0 
13lZ>*Tv7M2 8^30 Ot>^hP-A^liPT 

U7^IWciitLTfe^<, «fe»*L<tt'p 

ISO. $eC^L<ft5 0 0t>^h 

TfcWR-r*. 0. 1 Mmcfc9JP^JKj?-CJ*fi£-&5 
^t77I2 84 3 »c^^y^^AO^-r<^:0, IS 

J:0ilia-tr^^:<^:ao A 1 <0»/SJta**:S^A 40 

1 GaNi»<^J«rstLD3|l : ftt«fiL^r<J5: 
Y*^0. 2{^±<DA 1 Y G a,_ Y NT*£>n 

1 0 t h P-^K±^IB*TMt5 ^ t^i* 

[0 0 5 1 ] (pffl«3tt«-f KB 2 9) jBE^T 1 0 5 O'C 
7?, A>h^t^X^W-^t7^B2 8cfc0fe 

M g «: 1 x 1 0 20/coi3 H-^ bfc p SG a N 
•fcO&Spflfetetf'f KH2 9€:0. 1 u m«)K»TricS 50 
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n«*<f-f Kil5tHi;<GaN 1 InGaNTSI 

&&&tzi£Z>fo<Drtyyrm£lsTbftm\s* loot 

>^hD-A-5Mm, $ei:^K«2 0 0t> 
»*Hri3t^-f KJitbTf^ffl-r*. ^CDpfl(l3t^K 

C^pi^-f KB CI it "Mr 

s. a» ; F»tr^«^»ctt*i<z)jiacxsB2<7)jB©^ 

P^T^fe^r K-^Lft^/ > K-:/-Cfc&^. 
[0 0 5 2 ] (pS!a»fI=pfi^77KI3 0) M 
. t^T, 10 5 O^-CMg^l X 1 O20/cm3K — zfl,fc 
T>MA l u Ga tt8 NJ;O^a^l0l$2 0:*>^A 
h n — I±(Dmm-? ^TTMAO^^ittf), 
Mg^ixi O20/cm3K — /LfepiG aNi 0^-5 
SB 2 (DM* 2 0 :*>^A h D-ACDBtilTj&g 3-t*:* 0 

^LTcosfp^-en^ni o oiii«io51l, ttKjy 

0. 4 MmOi^IJ; 0^:5 pl^77 HI 3 0 $i 
fi£t^o COilin«^7.7Fi2 5tHi;<*f «J7 
BJU&afrBtLTftUBU 4*l£pa!B<BfiJK**ffiTS 
•fr*fe«)0«ii:LTf^ffl-r^. :Op«^7y KB4>N 
JPfc^KHJtbfcua*. 10 0t>^Xhn-AK±, 
2 /zmRT, $^:Jf^l<{i5 0 0t>^hD-A 

[0 0 5 3] *^*£0aJcDJ:5tC I nGaNiOftSlf 
««<0#PB*#TS««:B(0»^ f0ittl2 7l; 
gltvIilO. 1 /zm^TCDA 1 ^trSft;«j¥3S# 
J:0^pi^ty/'I2 8§IS:frt, J £<DpM3r*y?' 
B2 8 ckDfefSttHT&^ffiinfeffiBt^ pf+ty^I 

-f HJB2 9*KW, ^Op«*^h'i2 9J:i}feStt 
B^SKtlfcffiBl;:, p«3fctf-f K12 9£D fc/t>F 

■ Wa$pW7y KB 3 0*Ktt*Cttt**^» 
L^fepS+t y^H 1 7<Dmm&0 . l/zm 

ftfflt5ctitt<> pB^saAsnfciEa^ k> 

T^T, SttBTSMU^IflK^U LDCHIMm 
-T*. tPSO. ttA$n^tU7H p^fy^I 
1 7 CO/1 > h^t^yx^^-^tl^cfe, 

xt), *y UTfietts*^-— e-r, p^^ 

■v^yB 1 7-?m±ZnZ>fzft* U TTWSttBKBx 
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So 

[0054] (pffldn>*^ fji3 i) m&\z. 105 

OtT, p«*5y-HH3 0<D±fc. Mg$:2XlO20 
/citf F-:/Lfcp'fflG aNJ: 0UZpM^>*? hM 

3 1 £ 1 5 0*>^* hn— AeoRJPTj£**-fr*. P 
hJ§3 1 «P^^» I n x A.l Y Ga,. x . Y N 

<0«. O^Y; X+Y^l) -vm&LTZ>Z£&T&* Iff 
* U < liM g €: K-^lfc G a N nil Ptl3 2 

»^a> f** y ^x^;i/^— w 

*M»l©lt»20|i«IU Ml +IB2-+JB 
l+i2+ - • - t^3J:5fc«Il/TVJ*, ««fc>t 

fcT*fc* pfS32^:!ff*LV^»^7^ ^ 
pi«3 2 0»^UTH «*.fciN i , Pd, 

n i/Au^ftWacijW-etft. ^fc^jBMo*'?- 

TtepS>A l Y Ga,_ Y N**trp«^7y FH3 0 fc*6 
LT, A> F** y ^x^M-^/h^ V^S<k4fc¥*<* 
£pffl3>*£ h/13 1 tl/T, ^(0KP*4 0 0 ^> 20 

n>^* M 3 0 (0*f »J 7»«^B< ft 5 p«« 3 2 

CO 6 5 5] k**t«, »***ai*ifTwr. S&fc 

a*gfflgC+> A&KJMPSrtlC^T* 7 0 0 

5. 

[0 0 5 6] 7--U>m A*JE«#»*6 
l&OttiU 0 1 \Z^-r^o\Z, R I ESfiti Dft-hJB 30 
Op-«3>^^ hjf 3 1 <h> p«>57 FH3 0 (h^rX 

ttii-TSo d(Ocfc , 5^/Stt'JB<fc0t>±«BJc»Sp«<Z> 
I$rXh7-f^U7yM^-t^0, i£tt 

tr p ^S{b»¥*#JI£U:0>« * U v Vte^ trsr* c £ 

[0 0 5 7 ] &\ZvM^>2 2 hMS l(D*Jyz?m&Wi 
\ZN i tAUct075:^pia3 2£Xh^yW-7£/£40 
1"*. 3fr* TitAU0^^nlg33^Sfi21 

[0 0 5 8] lffiIIi^X^7^yt 
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T. ^F5^y«Op««3 2fc*itt35c*l«-T?/X--tt*i 

ft¥«#<E>ME (10 1-0) <hT£o S&fc, £;iB83 
BUS i 0 2 <hT i J&f3ils* 
«Wcp««fc¥frJto&AT, A-tfflKlTU- ffy 

2. SkA/cmZ, [«<i«BE4. 2 VT, 4 0 

5 nmOil«*«*<aiB$n* 1 0 0«f(HJ6AJi<Z>»** 

[0 0 5 9] 

5 Kte-SCO-C, G a N^^^*Oct 5 lzmm&&& : $: 

ftlii 0 ffit 7 'J 7 ^7 ^STI^ < T, G 
a A s £rS«K: Ufc^A-f KSSffl^ £^®7^ 

am x k u fees t ft, ttos«<M» 5 o m a n 
—*fm=?<D&?izi%fcTrt'i 7,\zmm vrcm&izte. m 
immoffimtzmm 
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24 • • 


• • ^^^Bfrit/f 


25 • • 


• • n«?9? F« (®»^«) 


2 6 • • 


• • nW^fctf-f FJf 


27 • • 
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2 8 • • 




29 • • 


■ - pflBfcff-r FH 


3 0 • • 


• • p«£9-y FS (S»^«) 


3 1 • • 


- ■ hm 


32 - 


• • pti 


33 • • 


• • n1S1& 
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mm 



F^-A(##) 4G077 AA02 M03 BE15 DB05 DB08 
ED06 FJ03 HA02 TA04 TB03 
TB05 TK01 TK11 

5F041 CA04 CA05 CA40 CA56 CA57 
CA77 CA82 CA85 

5F045 AA04 AB09 AB14 AB17 AC01 
AC03 AC07 AC08 AC 12 AC 13 
. AD06 AD07.AD08 AD09 AD 10 
AD11 AD12 AD13 AD14 AF09 
BBI2 CA10 CA13 CB10 DA53 
DA54 DA55 DA62 DP07 DQ08 
EB15 GH09 HA16 

5F052 JA07 JA08 JA09 KA02 KA03 
KA05 



